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In another communication I a respirometer has been described which 
makes  possible  the  simultaneous  estimation  of  carbon  dioxide  and 
oxygen change in a  closed system, not necessarily dry.  However, if 
the  gases  are  kept  dry,  there  are  available  independent  means  of 
estimating  these  changes  provided  that  the  initial  air  approximates 
the  composition  of  so  called  normal  dry  CO~-free air.  As  it  was 
planned to use Drosophila imagos in further work,  2 it seemed of value 
to estimate the influence of visible and infra-red radiation  upon their 
respiratory rates in order to see what precautions  should be taken  to 
prevent  confusion of such possible effects with others under  investi- 
gation as well as to  furnish an  example of the use of the respirometer 
in differential measurements. 
The  arrangement  of material  in  respiration  observations  was  the 
same as in the experiments described in the report  I mentioned above 
excepting  the  presence  of  a  source  of radiation  and  a  means  of its 
direction, filtration, or screening as stated below.  Under such condi- 
tions it might be expected that volumetric measurements be somewhat 
less reliable than in the simpler case first examined, but the influence 
of such  errors  upon  the estimation  of CO2 changes  is very slight  as 
will  be  seen  in  the  following  results  where  irradiation  consisted  of 
merely turning on an adjacent reading lamp as well as in the first ex- 
periment  of  the  previous  report. 1  The  results  by  what  has  been 
designated there as the first method should not be affected greatly by 
this disturbance,  however, hence the decision to work with dry air at 
1  Thompson, W. R., J. Gen. Physiol., 1932-33, 16, 5. 
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least in preliminary investigation--a  comparison in  moist  air  to  be 
made later3 
In order to ascertain whether effects of irradiation were of a  tem- 
porary nature or not,  a  procedure of alternation of observations of 
respiration  (over intervals of an hour)  with and without irradiation 
TABLE  I 
Influence of irradiation with visible and infra-red radiation from a reading lamp 
(60 watt) at approximately 24 cm. upon respiration of Drosophila imagos. 
Respiration in millimoles  per hr. 
Respiratory quotient 
Carbon dioxide  Oxygen 
I 
Method  .......  I  II  III  I  II  I  III  I  II  nI 
D  0.50  0.50  0.42  0.75  0.74  0.66  0.67  0.68  0.64 
L  0.69  0.70  0.66  0.95  0.85  0.82  0.73  0.82  0.81 
D  0.52  0.51  0.50  0.71  0.73  0.72  0.73  0.70  0.69 
L  0.68  0.69  0.68  0.95  0.84  0.83  0.72  0.82  0.82 
D  0.50  0.50  0.51  0.75  0.73  0.74  0.67  0.69  0.69 
D  0.53  0.55  0.53  0.88  0.77  0.75  0.60  0.71  0.71 
L  0.85  0.87  0.88  1.15  0.99  1.00  0.74  0.88  0.88 
D  0.56  0.57  0.58  0.83  0.77  0.78  0.67  0.74  0.74 
L  0.81  0.83  0.83  1.07  0.91  0.9!  0.76  0.91  0.91 
D  0.54  0.54  0.57  0.76  0.76  0.79  0.71  0.71  0.72 
D  0.55  0.55  0.55  0.78  0.73  0.73  0.71  0.75  0.75 
L  0.83  0.85  0.83  1.09  0.97  0.96  0.76  0.88  0.86 
D  0.57  0.57  0.58  0.76  0.77  0.79  0.75  0.74  0.73 
L  0.72  0.74  0.73  0.98  0.86  0.86  0.74  0.86  0.85 
D  0.46  0.46  0.46  0.67  0.69  0.69  0.69  0.67  0.67 
Mean (D*) ....  0.529  0.531  0.535  0.768  0.744  0.749  0.689  0.714  0.71, 
Mean(L).  0.763  0.780  0.768  1.032  0.903  0.897  0.739  0.864  0.85c 
* First D  observation excluded (D unirradiated, L  irradiated). 
was adopted.  In Table I  are given the results obtained  (emplo)dng 
the three methods of the previous work  1 simultaneously) in five respira- 
tory  observations  on  each  of  three  lots  of  imagos  (approximately 
5.40,  5.07,  and 6.08  thousand in aggregate number, respectively--the 
2 Thompson, W. R., and Tennant, R., J. Gen. Physiol.,  1932-33, 16, 27. WILLIAM R.  THOMPSON AND  ROBERT  TENNANT  25 
age  since  emergence  from  the  pupa  case  being  less  than  3.1  days 
at  the  beginning  of  the  respiratory  observations).  Alternately,  in 
each instance, respiration was observed in the dark (D), using a  black 
paper  cover,  and  in  the  light  and  infra-red  radiation  (L)  a  60  watt 
daylight reading  lamp  with  reflector at  a  distance  of  approximately 
24  cm.  from  the  objectives  being  turned  on  during  the  interval 
TABLE  II 
Comparative influence  upon  respiration of Drosophila imagos of  the  visible 
radiation alone and combined with the infra-red radiation from a  300 watt lamp 
under given conditions. 
Respiration  in rnillimoles  per hr. 
Carbon dioxide  Oxygen 
Method  ....  III  I  II  III 
D 
L0 
L' 
D 
L' 
D 
L' 
L ~ 
D 
L ~ 
D 
I  n 
0.73  0.72 
0.74  0.73 
0.81  0.80 
0.81  0.80 
0.75  0.75 
0.51  0.50 
0.49  0 49 
0.55  0.56 
0.47  0.48 
0.54  0.54 
0.45  0.43 
0.76 
0.76 
0.86 
0.85 
0.81 
0.47 
0.47 
0.55 
0.50 
0.57 
0.46 
0.94 
0.97 
1.01 
1.01 
1.00 
0.73 
0.68 
0.80 
0.69 
0.69 
0.50* 
1.00 
1.00 
1.06 
I  1.07  J 
0.97 
0.81" 
0.72 
0.77 
0.66 
0.69 
0.61 
1.04 
1.02 
1.12 
1.11 
1.03 
0.79* 
0.70 
0.76 
0.68 
0.73 
0.M 
I  II  III 
0.78  0.72  0.73 
0.76  0.73  0.74 
0.80  0.76  0.77 
0.80  0.75  0.77 
0.75  0.77  0.79 
0.70  0.62*  0.60* 
0.72  0.68  0.67 
0.69  0.73  0.72 
0.68  0.73  0~74 
0.78  0.78  0.78 
0.90"  0.70  0.72 
D  in darkened room; Lo in direct visible radiation; L' in direct and reflected 
visible radiation (three mirrors); L ~ the same as L' plus infra-red radiation (water 
filter removed). 
* Comparison of respiratory quotients indicates unreliability of oxygen values 
in these instances regardless of correlation between II and III.  All observations 
are included in  the  table. 
(1.7,  55.0)  of  the  total  respiratory  interval,  (0,  60)  minutes.  This 
restriction  was  made  in  order  that  the  disturbance  of  temperature 
control might not be so great as to preclude the desired observations. 
The  increase  in  respiratory  rates  with  such  irradiation  (about  2/5) 
is striking as is the subsequent return to the previous level. 
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components of such radiations the following experiments were made, 
using two lots of imagos  (approximately 5.88  and 5.80  thousand in 
number and of imago age not  exceeding 4.1  days).  The results of 
irradiation  with  and  without  the infra-red component  (L"  and L,' 
respectively)  throughout  the  whole  of  the  60  minute  intervals  of 
collection employing a  300  watt lamp with parabolic  reflector at  a 
distance of about 1.3 meters from the objectives with triple addition 
to the direct radiation by the use of three mirrors may be compared 
with respiration without irradiation (D), the room being shielded from 
all but a  small amount of light.  These results are given in Table II 
together with one instance wherein the reflecting mirrors were not used 
(Lo);  and in addition are appended in each instance (as in Table I) 
the so called respiratory quotients as calculated according to the data 
of the three methods employed, the ratio of carbon dioxide increment 
to minus that of oxygen in the interval, according to convention. 
These quotients are interesting in general on account of an appar- 
ently great stability under many conditions and variation with diet. 
Here, they may be used as a basis of choice between conflicting esti- 
mates  of  the  same  oxygen increments  (the  COs  estimates  usually 
being in close approximation even under the most  trying conditions, 
particularly in the first and second methods), and may indicate the 
preference of one value despite a close approximation of the two rival 
values. 